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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a translucent reflection type 
color liquid crystal device bright for both of reflection display and 
transmission display, excellent in color development and high in visibility 
by forming two layers of first and second color filter layers not adjacent 
to each other between a first substrate and a second substrate. 
SOLUTION: A liquid crystal cell is formed by sealing a liquid crystal layer 
1 19 between two transparent substrates 103, 105 with a frame-like 
sealing material 104. A first color filter 1 10 is formed on the inner face 
of the upper transparent substrate 103, and color layers of three colors 
of red, green and blue are arranged in a specified pattern on the first 
color filter 110. A reflection electrode 115 having an opening 1 18 is 
formed on the inner face of the lower transparent substrate 105. 
Moreover, a second color filter 1 1 6 to color the light passing through the 
opening 1 18 is formed under the reflection electrode 1 15 having the 
opening 118. The colors of the second color filter 116 are coincident 
with the colors in the respective position of the first color filter 110 
formed on the inner face of the upper transparent substrate 103. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st polarizing plate arranged at a different side from the liquid crystal layer pinched 
between the 1st substrate and the 2nd substrate, and said liquid crystal layer of said 1st substrate, The 
2nd polarizing plate arranged at a different side from the transflective reflection layer formed in the field 
by the side of said liquid crystal layer of said 2nd substrate, and said liquid crystal layer of said 2nd 
substrate, Liquid crystal equipment characterized by the 2nd set of the thing for which said 1st 
substrate and said two-layer 1st and 2nd color filter layer which does not adjoin each other were 
formed at the wooden floor in liquid crystal equipment equipped with the lighting system arranged at a 
different side from said 2nd substrate of said 2nd polarizing plate. 

[Claim 2] It is liquid crystal equipment according to claim 1 characterized by forming said 1st color filter 
layer in the field by the side of the liquid crystal layer of the 1st substrate, and forming said 2nd color 
filter layer between said 2nd substrate and said transflective reflection layers. 
[Claim 3] It is liquid crystal equipment according to claim 1 with which said 1st color filter layer is 
formed between said liquid crystal layers and said transflective reflection layers, and said 2nd color filter 
layer is characterized by said transflective reflection layer and said thing [ that the 2nd set is formed in 
the wooden floor ]. 

[Claim 4] For said 1st color filter layer and said 2nd color filter layer, claims 1-3 characterized by 
showing the different spectral characteristic are liquid crystal equipment of a publication either. 
[Claim 5] The permeability of said 1st color filter layer is liquid crystal equipment according to claim 4 
characterized by being higher than the permeability of said 2nd color filter layer. 

[Claim 6] the reflecting layer which has opening of plurality [ transflective reflection layer / said ] — or 
either of claims 1-5 characterized by making the light of said lighting system which is formed with the 
thin film, and is made to reflect in said 1st substrate side the outdoor daylight which carries out 
incidence from said 1st substrate side, and carries out incidence from said 2nd substrate side penetrate 
to said 1st substrate side — the liquid crystal equipment of a publication. 

[Claim 7] Liquid crystal equipment given in either of claims 1-6 characterized by arranging at least one 
1 st phase contrast plate between said 1 st substrate and said 1 st polarizing plate. 

[Claim 8] Liquid crystal equipment given in either of claims 1-7 characterized by arranging at least one 

2nd phase contrast plate between said 2nd substrate and said 2nd polarizing plate. 

[Claim 9] Liquid crystal equipment given in either of claims 1-8 characterized by arranging a scattering 

layer to either between said 1st polarizing plate and said transflective reflection layers. 

[Claim 10] Liquid crystal equipment given in either of claims 1-9 characterized by forming the substrate 

of a transflective reflection layer so that said transflective reflection layer may have irregularity. 

[Claim 1 1] Pocket electronic equipment which carries the liquid crystal equipment of a publication in 

either of claims 1-10, and is mainly used in a dc-battery drive. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment, and relates to the electronic 
equipment using the structure of the liquid crystal equipment which can switch and display a reflective 
mold display and a transparency mold display especially, and this liquid crystal equipment. 
[0002] 

[Description of the Prior Art] Conventionally, since high-reflective-liquid-crystal equipment had small 
power consumption, it was used abundantly at the pocket device, the adjunctive display of equipment, 
etc., but since the check by looking of a display was enabled using outdoor daylight, there was a trouble 
that a display could not be read in a dark location. For this reason, although outdoor daylight is used like 
usual high-reflective-liquid-crystal equipment in a bright location, the liquid crystal equipment of the 
format which enabled the check by looking of a display according to the internal light source is proposed 
in the dark location. This is carrying out the configuration which carried out sequential arrangement of a 
polarizing plate, a transflective reflecting plate, and the back light to the external surface of the 
observation side of a liquid crystal cell, and the opposite side as indicated by JP,57-049271,U etc. With 
this liquid crystal equipment, if a reflective mold display is performed using the light which took in 
outdoor daylight and was reflected with the transflective reflecting plate and a perimeter becomes dark 
in being bright in a perimeter, the transparency mold display which enabled the check by looking of a 
display by the light which the back light was turned [ light ] on and made the transflective reflecting 
plate penetrate will be performed. 

[0003] There are some which were indicated as another liquid crystal equipment by JP,8~292413,A 
which raised the brightness of a reflective mold display. This liquid crystal equipment is carrying out the 
configuration which carried out sequential arrangement of a transflective reflecting plate, a polarizing 
plate, and the back light to the external surface of the observation side of a liquid crystal cell, and the 
opposite side. If a reflective mold display is performed using the light which took in outdoor daylight and 
was reflected with the transflective reflecting plate and a perimeter becomes dark in being bright in a 
perimeter, the transparency mold display which enabled the check by looking of a display by the light 
which the back light was turned [ light ] on and made the polarizing plate and the transflective reflecting 
plate penetrate will be performed. Since there is no polarizing plate between a liquid crystal cell and a 
transflective reflecting plate when it is made such a configuration, a reflective mold display brighter than 
the liquid crystal equipment mentioned above is obtained. 

[0004] However, since a transparence substrate intervenes between a liquid crystal layer and a 
transflective reflecting plate, duplex projection, a blot of a display, etc. will generate the liquid crystal 
equipment indicated by the above-mentioned official report. 

[0005] Moreover, also in a device which colorization of a liquid crystal display is required with 
development of a pocket device in recent years and OA equipment, and uses high-reflective-liquid- 
crystal equipment, colorization is required in many cases. However, by the approach which combined the 
liquid crystal equipment indicated by the above-mentioned official report and a color filter, since the 
transflective reflecting plate is arranged behind a liquid crystal cell, a transparence substrate with a 
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thick liquid crystal cell intervenes between a liquid crystal layer, a color filter, and a transflective 
reflecting plate, duplex projection, a blot of a display, etc. occur with parallax, and there is a trouble that 
sufficient coloring cannot be obtained. In order to solve this problem, the reflective mold 
electrochromatic display equipment which arranges a reflecting plate so that a liquid crystal layer which 
is indicated by JP, 9-25821 9,A etc. may be touched is proposed. However, this liquid crystal equipment 
cannot recognize a display, if a perimeter becomes dark. 

[0006] Then, opening is prepared in a reflecting plate, it changes into a transflective reflective condition, 
and the transflective reflective mold electrochromatic display equipment which used a polarizing plate 
and the light source one by one behind the liquid crystal cell further is proposed as indicated by JP,10- 
282488,A and JP,1 1-10941 7,A. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the same color filter is used for the liquid crystal 
equipment indicated by the above-mentioned official report in the time of a reflective display and a 
transparency display. By whether it is made the design which thought the reflective display as important 
in the design of this color filter, or it is made the design which thought the transparency mold display as 
important, design manuals differ and the properties of a color filter also differ. In thinking a reflective 
mold display as important, it uses the color filter of a light color bright that is, from a viewpoint which 
makes brightness of reflex time as high as possible. It is reflected with a reflecting plate after passing a 
color filter layer, and the outdoor daylight which carried out incidence to this liquid crystal equipment 
passes a color filter layer again. Since light passes a color filter layer twice even if it compares and is 
the color filter of a light color, the good reflective mold color display of coloring can be obtained. Next, in 
thinking a transparency mold display as important, the light from a back light uses the color filter of a 
deep color highly [ color purity ] that is, in order to pass a color filter layer only once. Although the good 
color display of coloring could be obtained at the time of a transparency display, the reflective display 
was difficult to recognize the contents of a display very darkly. 

[0008] Thus, the transflective reflective mold electrochromatic display equipment proposed so far was 
not able to obtain color display with high visibility to coincidence by both a reflective display and 
transparency display. 

[0009] Then, this invention solves the above-mentioned trouble, brightly, coloring is good and a 
reflective display and a transparency display have it in offering transflective reflective mold 
electrochromatic display equipment with high visibility. Moreover, it is in offering the electronic 
equipment using this liquid crystal equipment. 
[0010] 

[Means for Solving the Problem] The means which this invention provided in order to solve the above- 
mentioned technical problem is as follows. 

[001 1] The liquid crystal layer which pinched liquid crystal equipment according to claim 1 between the 
1st substrate and the 2nd substrate, The 1st polarizing plate arranged at a different side from said liquid 
crystal layer of said 1st substrate, and the transflective reflection layer formed in the field by the side of 
said liquid crystal layer of said 2nd substrate, In liquid crystal equipment equipped with the lighting 
system arranged at a different side from the 2nd polarizing plate arranged at a different side from said 
liquid crystal layer of said 2nd substrate, and said 2nd substrate of said 2nd polarizing plate The 
description of the 2nd set of the thing in which said 1st substrate and said two-layer 1st and 2nd color 
filter layer which does not adjoin each other were formed is carried out at a wooden floor. 
[0012] According to this means, since the 1st and 2nd color filter layer can be used at the time of the 
1st color filter layer and a transparency display at the time of a reflective display, brightly, coloring is 
good and a reflective display and a transparency display can obtain color display with high visibility. 
[0013] In addition, a color filter layer consists of two or more microfilters which show coloring of red (R), 
green (G), and blue (B). As for a color filter layer, it is desirable to have 25% or more of permeability to 
all the light of the 380nm or more wavelength range of 780nm or less. By doing in this way, bright 
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reflective mold color display and transparency mold color display are realizable. 

[0014] As for two color filter layers, the transflective reflection layer is formed at least between them. 
By doing in this way, since the 1st color filter is twice used in a reflective display and the 1st and the 
2nd color filter can be used in a transparency display, the good display of coloring is attained. 
[0015] It is characterized by forming said 1st color filter layer in the field by the side of the liquid crystal 
layer of the 1st substrate for liquid crystal equipment according to claim 2, and forming said 2nd color 
filter layer between said 2nd substrate and said transflective reflection layers. 

[001 6] According to this means, since the 1 st and 2nd color filter layer can be used at the time of the 
1 st color filter layer and a transparency display at the time of a reflective display, brightly, coloring is 
good and a reflective display and a transparency display can obtain color display with high visibility. 
Since the two-layer color filter layer is formed in the 1st and 2nd substrates, respectively, time amount 
spent on a production process can be made almost the same. Furthermore, the yield in a production 
process can be made almost the same also as the 1st and 2nd substrates. 

[0017] Said 1st color filter layer is formed for liquid crystal equipment according to claim 3 between said 
liquid crystal layers and said transflective reflection layers, and said 2nd color filter layer is 
characterized by said transflective reflection layer and said thing [ that the 2nd set is formed in the 
wooden floor ]. 

[0018] According to this means, since the 1st and 2nd color filter layer can be used at the time of the 
1st color filter layer and a transparency display at the time of a reflective display, brightly, coloring is 
good and a reflective display and a transparency display can obtain color display with high visibility. 
Since the 1st color filter layer formed on the transflective reflection layer exists even if it is the 
configuration where the front face of the transflective reflection layer formed on the 2nd color filter 
layer was uneven, the effectiveness of the uneven configuration which has a bad influence on a liquid 
crystal layer can be suppressed as much as possible. 

[0019] In addition, the flattening film and a protective coat may be used on the 1st and 2nd color filter 
layer. 

[0020] It is characterized by liquid crystal equipment according to claim 4 showing the spectral 

characteristic from which said 1st color filter layer and said 2nd color filter layer differ. 

[0021] Since according to this means the 1st color filter layer can be designed to reflective mold color 

displays and the 2nd color filter layer can be designed to transparency mold color displays, brightly, 

coloring is good and a reflective display and a transparency display can obtain color display with high 

visibility. 

[0022] In addition, since the 2nd color filter layer is used for the 1st color filter layer and coincidence, it 
is designed, taking the property of the 1st color filter layer into consideration. That is, in order to realize 
predetermined transparency mold color display, it is desirable to design the spectral characteristic which 
applied the spectral characteristic of the 1st color filter layer and the spectral characteristic of the 2nd 
color filter layer. 

[0023] Liquid crystal equipment according to claim 5 is characterized by the permeability of said 1st 
color filter layer being higher than the permeability of said 2nd color filter layer. 
[0024] Since according to this means the 1st color filter layer can be brightly designed to reflective 
mold color displays and color purity can design the 2nd color filter layer highly to transparency mold 
color displays, brightly, coloring is good and a reflective display and a transparency display can obtain 
color display with high visibility. 

[0025] the reflecting layer which has opening of plurality [ equipment / according to claim 6 / liquid 
crystal / transflective reflection layer / said ] — or it is characterized by making the light of said 
lighting system which is formed with the thin film, and is made to reflect in said 1st substrate side the 
outdoor daylight which carries out incidence from said 1st substrate side, and carries out incidence from 
said 2nd substrate side penetrate to said 1st substrate side. 

[0026] Since the light of the lighting system which is made to reflect in the 1st substrate side the 
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outdoor daylight which carries out incidence from the 1st substrate side, and carries out incidence from 
the 2nd substrate side is made to penetrate to the 1st substrate side according to this means, it 
becomes possible about a transflective reflective display. 

[0027] In addition, if opening is formed to two or more Rhine-like slits with a width of face of about 2.5 
micrometers, a transflective reflection layer can also be used as a pixel electrode which drives liquid 
crystal. 

[0028] Usually, although the metal whose aluminum is a principal component is used for a reflecting 
layer, if it is the metal which can be made to reflect the outdoor daylight of light fields, such as Cr and 
Ag, especially the ingredient will not be limited. 

[0029] As for the magnitude of opening, it is desirable that it is [ 0.01 micrometer or more ] 20 
micrometers or less. By doing in this way, it is difficult, and that human being recognizes can suppress 
degradation of the display quality produced by having prepared opening, and it can realize a reflective 
mold display and a transparency mold display to coincidence. 

[0030] Moreover, as for opening, it is desirable to form by 30% or less of surface ratio 5% or more to a 
reflecting layer. A transparency mold display is realizable with the light to which the fall of the 
brightness of a reflective mold display can be suppressed, and ** is introduced into a liquid crystal layer 
from opening of a reflecting layer by doing in this way. 

[0031] Thickness of a thin film is the thing of a metal membrane 50nm or less. 

[0032] Liquid crystal equipment according to claim 7 is characterized by arranging at least one 1st 
phase contrast plate between said 1 st substrate and said 1 st polarizing plate. 

[0033] According to this means, while a good display control is made also in any of a reflective mold 
display and a transparency mold display, the effect of the color tones on coloring of the liquid crystal 
resulting from the wavelength dispersion of light etc. can be reduced. 

[0034] Liquid crystal equipment according to claim 8 is characterized by arranging at least one 2nd 
phase contrast plate between said 2nd substrate and said 2nd polarizing plate. 

[0035] According to this means, while a good display control is made in a transparency mold display, the 
effect of the color tones on coloring of the liquid crystal resulting from the wavelength dispersion of 
light etc. can be reduced. 

[0036] Liquid crystal equipment according to claim 9 is characterized by arranging a scattering layer to 
either between said 1st polarizing plate and said transflective reflection layers. 

[0037] According to this means, the feeling of a mirror plane of a transflective reflection layer can be 
shown as the diffusing surface (white side) by the scattering layer. Moreover, the display of a wide-field- 
of-view angle is attained by dispersion by the scattering layer. In addition, if it is between the 1st 
polarizing plate and a transflective reflecting plate, especially even if the location of a scattering layer is 
located in which location, it will not be cared about. The backscattering (when outdoor daylight carries 
out incidence, it is dispersion by the side of incident light) of a scattering layer is small, or what is not 
almost is desirable. 

[0038] Liquid crystal equipment according to claim 10 is characterized by forming the substrate of a 
transflective reflection layer so that said transflective reflection layer may have irregularity. 
[0039] According to this means, therefore the feeling of a mirror plane of a transflective reflection layer 
can be lost unevenly, and it can be shown as the diffusing surface (white side). Moreover, the display of 
a wide-field-o*Fview angle is attained by dispersion by irregularity. The shape of this toothing can be 
formed by forming or damaging the glass substrate of a substrate itself by fluoric acid using 
photosensitive acrylic resin etc., on the substrate of a reflecting layer. 

[0040] Electronic equipment according to claim 1 1 carries the liquid crystal equipment of a publication in 
either of claims 1-10, and is characterized by being the pocket device mainly used in a dc-battery drive. 
[0041] According to this means, the pocket mold electronic equipment using the transflective reflective 
mold electrochromatic display equipment which can switch and display a reflective mold display and a 
transparency mold display is realizable. Such electronic equipment can realize high-definition color 
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display which is not related to surrounding outdoor daylight also in a location dark also in a bright 
location. Since it is not necessary to make a lighting system turn on in a bright location, the dc-battery 
drive of long duration is attained. 
[0042] 

[Embodiment of the Invention] Next, the operation gestalt which starts this invention with reference to 
an accompanying drawing is explained. 

[0043] (The 1st operation gestalt) Drawing 1 is outline drawing of longitudinal section showing the 
structure of the 1st operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0044] With this operation gestalt, between two transparence substrates 103,105, the closure of the 
liquid crystal layer 1 19 is carried out by the frame-like sealant 104, and the liquid crystal cell is formed. 
The liquid crystal layer 1 19 consists of nematic liquid crystals with the twist angle of 70 degrees. The 
1st color filter 1 10 is formed on the inside of the upper transparence substrate 103, and the coloring 
layer of three colors of R (red), G (green), and B (blue) is arranged by this color filter 1 10 by the 
predetermined pattern. The transparent protective coat 1 1 1 is covered on the front face of a color filter, 
and the transparent electrode 1 12 of the shape of two or more stripe is formed of ITO etc. on the front 
face of this protective coat 111. The orientation film 1 1 3 is formed on the front face of a transparent 
electrode 112, and rubbing processing is performed in the predetermined direction. 

[0045] On the other hand, the reflector 1 15 which has opening 118 is formed on the inside of the lower 
transparence substrate 105. Furthermore, in order to color the light which passes opening 1 18 the 
bottom of the reflector 1 15 which has opening 1 18, the 2nd color filter 1 16 is formed. The color of this 
2nd color filter 1 1 6 is in agreement with the color of the 1 st color filter 1 1 0 formed in the inside of the 
top substrate 103, respectively/With this operation gestalt, although the protective coat 117 was used 
between a reflector 1 15 and the 2nd color filter 1 16, it is not necessary to form this protective coat 1 17. 
On the front face of a reflector 115, the orientation film 1 14 is formed like the upper transparence 
substrate 103, and rubbing orientation processing is performed in the predetermined direction. When it is 
equipment of the active-matrix mold equipped with the MIM component or the TFT component, a 
reflector 1 15 is formed in the shape of a rectangle, and is connected to wiring through an active 
component. This reflector 1 15 is formed of Cr, aluminum, etc., and that front face serves as a reflecting 
layer which reflects the light which carries out incidence from the transparence substrate 103 side. 
Moreover, since the reflector 1 15 has opening 1 18, the illumination light can be made to introduce into 
the liquid crystal layer 1 19. 

[0046] A polarizing plate 101 is arranged on the external surface of the upper transparence substrate 
103, and the phase contrast plate 102 is arranged between the polarizing plate 101 and the transparence 
substrate 103. Moreover, the phase contrast plate 106 is arranged behind the transparence substrate 
105, and the polarizing plate 107 is arranged behind this phase contrast plate 106 at the liquid crystal 
cell bottom. And the back light which has the fluorescence tubing 109 which emits the white light, and 
the light guide plate 108 equipped with the incidence end face which met this fluorescence tubing 109 is 
arranged at the polarizing plate 107 bottom. Light guide plates 108 are the transparent bodies, such as 
an acrylic resin plate with which the split face for dispersion was formed in the whole rear face, or the 
printing layer for dispersion was formed, and emit an almost uniform light to a liquid crystal cell side in 
response to the light of the fluorescence tubing 109 which is the light source in an end face. As other 
back lights, LED (light emitting diode), EL (electroluminescence), etc. can also be used. 
[0047] First, a reflective mold display is explained. The polarizing plate 101 in drawing 1 , the phase 
contrast plate 102, and the top transparence substrate 103 are penetrated, respectively, it is reflected 
by the reflector 115 after passing the 1st color filter 1 10 and the liquid crystal layer 1 19, outdoor 
daylight passes the 1st color filter 1 10 again, and outgoing radiation is carried out from a polarizing plate 
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101. At this time, an electrical potential difference is impressed to the liquid crystal layer 1 19 with a 
transparent electrode 112 and a reflector 115. Bright state, a dark condition, and its middle brightness 
are controllable by this applied voltage. 

[0048] Next, a transparency mold display is explained. With a polarizing plate 107 and the phase contrast 
plate 106, the light from a back light turns into predetermined polarization, and is introduced into the 
liquid crystal layer 1 19 from the opening 118 of a reflector 115 after penetrating the 2nd color filter 116. 
Here, the liquid crystal layer 1 19 drives the light introduced into the liquid crystal layer 1 19 by the 
slanting electric field by the reflector 115 and the transparent electrode 1 12, consequently 
predetermined polarization is modulated. And the phase contrast plate 102 is penetrated after passing 
the 1st color filter 1 10. At this time, the condition of penetrating a polarizing plate 101 (bright state), the 
condition to absorb (dark condition), and its middle condition (brightness) are controllable according to 
the applied voltage to the liquid crystal layer 119. 

[0049] Thus, since light passes the 1st color filter 1 10 twice in reflective mold color display, the good 
color display of coloring can be obtained. Moreover, since light passes the 2nd color filter 116 and 1st 
color filter 1 10 in the color display of a transparency mold, the good color display of coloring can be 
obtained. 

[0050] According to the configuration of this example which was mentioned above, it checked that the 
high reflective mold color display and transparency mold color display of visibility were realizable for 
coincidence. 

[0051] (The 2nd operation gestalt) Drawing 2 is outline drawing of longitudinal section showing the 
structure of the 2nd operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0052] With this operation gestalt, between two transparence substrates 203,205, the closure of the 
liquid crystal layer 219 is carried out by the frame-like sealant 204, and the liquid crystal cell is formed. 
The liquid crystal layer 219 consists of chiral nematic liquid crystals with the twist angle of 240 degrees. 
On the inside of the upper transparence substrate 203, the transparent electrode 212 of the shape of 
two or more stripe is formed of ITO etc. Furthermore, the orientation film 213 is formed on the front 
face of a transparent electrode 212, and rubbing processing is performed in the predetermined direction. 
[0053] On the other hand, on the inside of the lower transparence substrate 205, sequential formation of 
the reflecting layer 215 which has the 2nd color filter 216, a protective coat 217, and opening 218, the 
1st color filter 210, a protective coat 214, a transparent electrode, and the orientation film is carried out. 
Although the transparent electrode and orientation film which are formed in the inside of the bottom 
transparence substrate 205 were excluded in drawing 2 , it constituted from an actual operation gestalt. 
The coloring layer of three colors of R (red), G (green), and B (blue) is arranged by the predetermined 
pattern by the 1st and 2nd color filters. The color of the 2nd color filter 216 is in agreement with the 
color of the 1st color filter 210, respectively. Although the two-layer protective coats 214 and 217 were 
used with this operation gestalt, this protective coat did not need to be formed and this operation 
gestalt constituted it from the purpose of protection of a color filter layer. When it is equipment of the 
active-matrix mold equipped with the MIM component or the TFT component, the transparent electrode 
of bottom transparence substrate 205 inside is formed in the shape of a rectangle, and is connected to 
wiring through an active component. Moreover, a reflecting layer 215 is formed of the metal membrane 
which uses Ag, Cr, aluminum, etc. as a principal component, and the front face serves as a reflecting 
layer which reflects the light which carries out incidence from the transparence substrate 203 side. 
Since this reflecting layer 215 has opening 218, the illumination light can be made to introduce into the 
liquid crystal layer 219. 

[0054] A polarizing plate 201 is arranged on the external surface of the upper transparence substrate 
203, and the phase contrast plate 202 is arranged between the polarizing plate 201 and the transparence 
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substrate 203. Moreover, the phase contrast plate 206 is arranged behind the transparence substrate 
205, and the polarizing plate 207 is arranged behind this phase contrast plate 206 at the liquid crystal 
cell bottom. And the back light which has the fluorescence tubing 209 which emits the white light and 
the light guide plate 208 equipped with the incidence end face which met this fluorescence tubing 209 is 
arranged at the polarizing plate 207 bottom. Light guide plates 208 are the transparent bodies, such as 
an acrylic resin plate with which the split face for dispersion was formed in the whole rear face, or the 
printing layer for dispersion was formed, and emit an almost uniform light to a liquid crystal cell side in 
response to the light of the fluorescence tubing 209 which is the light source in an end face. As other 
back lights, LED (light emitting diode), EL (electroluminescence), etc. can also be used. 
[0055] First, a reflective mold display is explained. The polarizing plate 201 in drawing 2 , the phase 
contrast plate 202, and the top transparence substrate 203 are penetrated, respectively, it is reflected 
by the reflecting layer 215 after passing the liquid crystal layer 219 and the 1st color filter 210, outdoor 
daylight passes the 1st color filter 210 and the liquid crystal layer 219 again, and outgoing radiation is 
carried out from a polarizing plate 201. At this time, an electrical potential difference is impressed to the 
liquid crystal layer 219 with the transparent electrode currently formed in the inside of the vertical 
transparence substrates 203 and 205, respectively. Bright state, a dark condition, and its middle 
brightness are controllable by this applied voltage. 

[0056] Next, a transparency mold display is explained. With a polarizing plate 207 and the phase contrast 
plate 206, the light from a back light turns into predetermined polarization, passes the 1st color filter 
210 from the opening 218 of a reflecting layer 215 after penetrating the 2nd color filter 216, and is 
introduced into the liquid crystal layer 219. Here, the liquid crystal layer 219 drives the light introduced 
into the liquid crystal layer 219 with the transparent electrode currently formed in the inside of the 
vertical transparence substrates 203 and 205, respectively, consequently predetermined polarization is 
modulated. And the phase contrast plate 202 is penetrated after passing the top transparence substrate 
203. At this time, the condition of penetrating a polarizing plate 201 (bright state), the condition to 
absorb (dark condition), and its middle condition (brightness) are controllable according to the applied 
voltage to the liquid crystal layer 219. 

[0057] Thus, since light passes the 1st color filter 210 twice in reflective mold color display, the good 
color display of coloring can be obtained. Moreover, since light passes the 2nd color filter 216 and 1st 
color filter 210 in the color display of a transparency mold, the good color display of coloring can be 
obtained. 

[0058] According to the configuration of this example which was mentioned above, it checked that the 
high reflective mold color display and transparency mold color display of visibility were realizable for 
coincidence. 

[0059] (The 3rd operation gestalt) Drawing 3 shows the spectral characteristic of the 1st and 2nd color 
filters. The axis of abscissa of drawing 3 expresses wavelength, and the axis of ordinate expresses 
permeability. A continuous line is the spectral characteristic (red R:301 , green G:302, blue B:303) of the 
1st color filter, and a dotted line is the spectral characteristic (red R:304, green G:305, blue B:306) of 
the 2nd color filter. The 1st color filter is brighter than the 2nd color filter. When the average 
transmission coefficient (= (R+G+B)/3) of the 1st color filter was made into 70% or less 40% or more, 
good reflective mold color display was obtained. Moreover, when the average transmission coefficient of 
the 2nd color filter was made into 60% or less 20% or more, good transparency mold color display was 
obtained combining the 1 st color filter. 

[0060] Furthermore, in the spectral characteristic of the 1st color filter, when the value 307 of the 
lowest permeability in RGB3 color was made into 50% or less 20% or more, it checked that good 
reflective mold color display was obtained. 

[0061] (The 4th operation gestalt) Drawing 4 is outline drawing of longitudinal section showing the 
structure of the 4th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
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is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0062] With this operation gestalt, between two transparence substrates 403 and 405, the closure of the 
liquid crystal layer 419 is carried out by the frame-like sealant 404, and the liquid crystal cell is formed. 
The liquid crystal layer 419 consists of chiral nematic liquid crystals with the twist angle of 255 degrees. 
On the inside of the upper transparence substrate 403, the transparent electrode 412 of the shape of 
two or more stripe is formed of ITO etc. Furthermore, the orientation film 413 is formed on the front 
face of a transparent electrode 412, and rubbing processing is performed in the predetermined direction. 
[0063] On the other hand, on the inside of the lower transparence substrate 405, sequential formation of 
the 2nd color filter 416, the transflective reflection layer 415 which consists of a thin film aluminum, the 
1st color filter 410, a protective coat 41 1, a transparent electrode 414, and the orientation film is carried 
out. Although the orientation film currently formed in the inside of the bottom transparence substrate 
405 was excluded in drawing 4 , it constituted from an actual operation gestalt. The coloring layer of 
three colors of R (red), G (green), and B (blue) is arranged by the predetermined pattern by the 1st and 
2nd color filters. The color of the 2nd color filter 416 is in agreement with the color of the 1st color 
filter 410, respectively. The protection-from-light layer 417 was formed between each coloring filter at 
the 2nd color filter 416. This is for suppressing the optical leakage between the pixels which liquid 
crystal does not drive, or from between dots, when it indicates by the transparency mold, and it is for 
obtaining the transparency mold display with high contrast. Moreover, although the protection-from-light 
layer 417 has been arranged in the 2nd color filter 416 and this layer with this operation gestalt, you 
may form in the same layer as the 1st color filter 410. Since the unnecessary reflected light can be 
stopped between pixels and from between dots to a display also in a reflective mold display by doing in 
this way, the display with high contrast can be obtained. The protection-from-light layer 417 at this time 
put Cr layer, and formed it by photosensitive black resin. Although the protective coat 411 was used 
with this operation gestalt, this protective coat did not need to be formed and this operation gestalt 
constituted it from the purpose of protection of a color filter layer. 

[0064] When it is equipment of the active-matrix mold equipped with the MIM component or the TFT 
component, the transparent electrode of bottom transparence substrate 405 inside is formed in the 
shape of a rectangle, and is connected to wiring through an active component. Moreover, a transflective 
reflection layer 415 is a thing of being formed of a metal membrane with a thickness of 50nm or less 
which uses Ag, Cr, aluminum, etc. as a principal component, and the function reflecting the light which 
carries out incidence from the transparence substrate 403 side, and making the illumination light 
introduce into the liquid crystal layer 419. 

[0065] A polarizing plate 401 is arranged on the external surface of the upper transparence substrate 
403, and the phase contrast plate 402 is arranged between the polarizing plate 401 and the transparence 
substrate 403. Moreover, the phase contrast plate 406 is arranged behind the transparence substrate 
405, and the polarizing plate 407 is arranged behind this phase contrast plate 406 at the liquid crystal 
cell bottom. And the back light which has the fluorescence tubing 409 which emits the white light, and 
the light guide plate 408 equipped with the incidence end face which met this fluorescence tubing 409 is 
arranged at the polarizing plate 407 bottom. Light guide plates 408 are the transparent bodies, such as 
an acrylic resin plate with which the split face for dispersion was formed in the whole rear face, or the 
printing layer for dispersion was formed, and emit an almost uniform light to a liquid crystal cell side in 
response to the light of the fluorescence tubing 409 which is the light source in an end face. As other 
back lights, LED (light emitting diode), EL (electroluminescence), etc. can also be used. 
[0066] First, a reflective mold display is explained. Outdoor daylight penetrates the polarizing plate 401 
in drawing 4 , the phase contrast plate 402, and the top transparence substrate 403, respectively, after 
passing the liquid crystal layer 419 and the 1st color filter 410, it is reflected by the transflective 
reflection layer 415, a part of light passes the 1st color filter 410 and the liquid crystal layer 419 again, 
and outgoing radiation is carried out from a polarizing plate 401. At this time, an electrical potential 
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difference is impressed to the liquid crystal layer 419 with the transparent electrodes 412 and 414 
currently formed in the inside of the vertical transparence substrates 403 and 405, respectively. Bright 
state, a dark condition, and its middle brightness are controllable by this applied voltage. 
[0067] Next, a transparency mold display is explained. With a polarizing plate 407 and the phase contrast 
plate 406, it becomes predetermined polarization, a part of light passes by the transflective reflection 
layer 415 after penetrating the 2nd color filter 416, and the light from a back light is introduced into the 
1st color filter 410 and a pan at the liquid crystal layer 419. Here, the liquid crystal layer 419 drives the 
light introduced into the liquid crystal layer 419 with the transparent electrodes 412 and 414 currently 
formed in the inside of the vertical transparence substrates 403 and 405, respectively, consequently 
predetermined polarization is modulated. And the phase contrast plate 402 is penetrated after passing 
the top transparence substrate 403. At this time, the condition of penetrating a polarizing plate 401 
(bright state), the condition to absorb (dark condition), and its middle condition (brightness) are 
controllable according to the applied voltage to the liquid crystal layer 419. 

[0068] Thus, since light passes the 1st color filter 410 twice in reflective mold color display, the good 
color display of coloring can be obtained. Moreover, since light passes the 2nd color filter 416 and 1st 
color filter 410 in the color display of a transparency mold, the good color display of coloring can be 
obtained. 

[0069] According to the configuration of this example which was mentioned above, it checked that the 
high reflective mold color display and transparency mold color display of visibility were realizable for 
coincidence. 

[0070] Although especially this operation gestalt has not prescribed, the transflective reflection layer 
415 may have the unevenness indicated by the 6th operation gestalt. 

[0071] (The 5th operation gestalt) Drawing 5 is outline drawing of longitudinal section showing the 
structure of the 5th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0072] With this operation gestalt, between two transparence substrates 503 and 505, the closure of the 
liquid crystal layer 519 is carried out by the frame-like sealant 504, and the liquid crystal cell is formed. 
The liquid crystal layer 519 consists of nematic liquid crystals negative in a dielectric anisotropy. On the 
inside of the upper transparence substrate 503, the transparent electrode 512 of two or more shape of 
the 1st color filter 510, a protective coat 51 1, and a stripe is formed, the orientation film 513 to which 
orientation of the liquid crystal is carried out perpendicularly is formed on the front face of a 
transparent electrode 512, and rubbing processing is performed in the predetermined direction. By this 
rubbing processing, the liquid crystal molecule has the pre tilt angle of about 85 degrees in the direction 
of rubbing. 

[0073] On the other hand, on the inside of the lower transparence substrate 505, sequential formation of 
the reflector 515 and the perpendicular orientation film 514 which prepared the 2nd color filter 516, a 
protective coat 517, and opening is carried out. In addition, rubbing processing is not performed to this 
perpendicular orientation film 514. 

[0074] A polarizing plate 501 is arranged on the external surface of the upper transparence substrate 
503, and the phase contrast plate (1/2 wavelength plate) 502, the phase contrast plate (quarter-wave 
length plate) 520, and the scattered plate 521 are arranged between the polarizing plate 501 and the 
transparence substrate 503. Moreover, the phase contrast plate (quarter-wave length plate) 506 is 
arranged behind the transparence substrate 505, and the polarizing plate 507 is arranged behind this 
phase contrast plate (quarter-wave length plate) 506 at the liquid crystal cell bottom. And behind the 
polarizing plate 507, the back light which has the fluorescence tubing 509 which emits the white light, 
and the light guide plate 508 equipped with the incidence end face which met this fluorescence tubing 
509 is arranged. Light guide plates 508 are the transparent bodies, such as an acrylic resin plate with 
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which the split face for dispersion was formed in the whole rear face, or the printing layer for dispersion 
was formed, and emit an almost uniform light in response to the light of the fluorescence tubing 509 
which is the light source in an end face. As other back lights, LED (light emitting diode), EL 
(electroluminescence), etc. can be used. 

[0075] A reflective mold display is explained. The polarizing plate 501 in drawing 5 , the phase contrast 
plates 502 and 520, a scattered plate 521, the transparence substrate 503, and the 1st color filter 510 
are penetrated, respectively, it is reflected by the reflector 515 after passing the liquid crystal layer 519, 
outdoor daylight passes the 1st color filter 510 again, and outgoing radiation is carried out from a 
polarizing plate 501. At this time, bright state, a dark condition, and its middle brightness are controlled 
by applied voltage to the liquid crystal layer 519. 

[0076] Next, a transparency mold display is explained. With a polarizing plate 507 and the phase contrast 
plate 506, the light from a back light turns into the predetermined circular polarization of light (or 
elliptically polarized light), is introduced into the liquid crystal layer 519 from the opening 518 of a 
reflector 515 after passing the 2nd color filter 516, and penetrates the 1st color filter 510, the 
transparence substrate 503, a scattered plate 521, and the phase contrast plates 520 and 502 after 
passing the liquid crystal layer 519. At this time, the condition that light penetrated from the polarizing 
plate 501 (bright state), the condition absorbed (dark condition), and its middle brightness are 
controllable according to the applied voltage to the liquid crystal layer 519. 

[0077] Thus, since light passes the 1st color filter 510 twice in reflective mold color display, the good 
color display of coloring can be obtained. Moreover, since light passes the 2nd color filter 516 and 1st 
color filter 510 in the color display of a transparency mold, the good color display of coloring can be 
obtained. 

[0078] According to the configuration of this example which was mentioned above, it checked that the 
high reflective mold color display and transparency mold color display of visibility were realizable for 
coincidence. 

[0079] With this operation gestalt, since the scattered plate 521 had been arranged to the field of a 
liquid crystal cell top, outgoing radiation of the reflected light reflected by the aluminum reflector 515 
could be carried out to the wide angle, and the liquid crystal equipment of a wide-field-of-view angle 
has been realized. With this operation gestalt, although the scattered plate 521 has been arranged 
between a polarizing plate 501 and the transparence substrate 503, as long as it is between a polarizing 
plate 501 and a reflector 515, you may be anywhere. For example, the 1st color filter 510 and its 
protective coat 511 have a dispersion function, and its potato is good. 

[0080] (The 6th operation gestalt) Drawing 6 is outline drawing of longitudinal section showing the 
structure of the 6th operation gestalt of the liquid crystal equipment concerning this invention. Although 
this operation gestalt is fundamentally related with the liquid crystal display of a passive-matrix mold, it 
is possible to apply also to the equipment of a active-matrix mold, the equipment of other segmental 
dies, and other liquid crystal equipments by the same configuration. 

[0081] With this operation gestalt, the liquid crystal cell to which the closure of the liquid crystal layer 
619 was carried out by the frame-like sealant 604 is formed between two transparence substrates 603 
and 605. The liquid crystal layer 619 consists of nematic liquid crystals negative in a dielectric 
anisotropy. On the inside of the upper transparence substrate 603, the transparent electrode 612 of two 
or more shape of the 1st color filter 610, a protective coat 61 1, and a stripe is formed, the orientation 
film 613 to which orientation of the liquid crystal is carried out perpendicularly is formed on the front 
face of a transparent electrode 612, and rubbing processing is performed in the predetermined direction. 
By this rubbing processing, the liquid crystal molecule has the pre tilt angle of about 85 degrees in the 
direction of rubbing. 

[0082] On the other hand, on the inside of the lower transparence substrate 605, the 2nd color filter 616, 
the protective coat 61 7, and the reflector 615 that gave the irregularity of about 0.5 micrometers of 
quantity lowness with photosensitive acrylic resin are formed. Rhine-like opening is prepared in the 
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reflector 615. Furthermore, the orientation film 614 is formed on the front face. In addition, rubbing 
processing is not performed to this orientation film 614. 

[0083] A polarizing plate 601 is arranged on the external surface of the upper transparence substrate 
603, and the phase contrast plate (1/2 wavelength plate) 602 and the phase contrast plate (quarter- 
wave length plate) 620 are arranged between the polarizing plate 601 and the transparence substrate 
603. Moreover, the phase contrast plate (quarter-wave length plate) 606 is arranged behind the 
transparence substrate 605, and the polarizing plate 607 is arranged behind this phase contrast plate 
(quarter-wave length plate) 606 at the liquid crystal cell bottom. And behind the polarizing plate 607, the 
back light which has the fluorescence tubing 609 which emits the white light, and the light guide plate 
608 equipped with the incidence end face which met this fluorescence tubing 609 is arranged. Light 
guide plates 608 are the transparent bodies, such as an acrylic resin plate with which the split face for 
dispersion was formed in the whole rear face, or the printing layer for dispersion was formed, and emit 
an almost uniform light in response to the light of the fluorescence tubing 609 which is the light source 
in an end face. As other back lights, LED (light emitting diode), EL (electroluminescence), etc. can be 
used. 

[0084] A reflective mold display is explained. The polarizing plate 601 in drawing 6 , the phase contrast 
plates 602 and 620, the transparence substrate 603, and the 1st color filter 610 are penetrated, 
respectively, it is reflected by the reflector 615 after passing the liquid crystal layer 619, outdoor 
daylight passes the 1st color filter 610 again, and outgoing radiation is carried out from a polarizing plate 
601. At this time, bright state, a dark condition, and its middle brightness are controlled by applied 
voltage to the liquid crystal layer 619. 

[0085] Next, a transparency mold display is explained. With a polarizing plate 607 and the phase contrast 
plate 606, the light from a back light turns into the predetermined circular polarization of light (or 
elliptically polarized light), is introduced into the liquid crystal layer 619 from the opening 618 of a 
reflector 615 after passing the 2nd color filter 616, and penetrates the 1 st color filter 61 0, the 
transparence substrate 603, and the phase contrast plates 620 and 602 after passing the liquid crystal 
layer 619. At this time, the condition that light penetrated from the polarizing plate 601 (bright state), 
the condition absorbed (dark condition), and its middle brightness are controllable according to the 
applied voltage to the liquid crystal layer 619. 

[0086] Thus, since light passes the 1st color filter 610 twice in reflective mold color display, the good 
color display of coloring can be obtained. Moreover, since light passes the 2nd color filter 616 and 1st 
color filter 610 in the color display of a transparency mold, the good color display of coloring can.be 
obtained. 

[0087] According to the configuration of this example which was mentioned above, it checked that the 
high reflective mold color display and transparency mold color display of visibility were realizable for 
coincidence. 

[0088] With this operation gestalt, since the reflector 615 which gave irregularity can reflect the 
reflected light in a wide angle, it can realize the liquid crystal equipment of a wide-field-of-view angle. 
Although unevenness was formed on the protective coat 617 of the 2nd color filter 616 with the acrylic 
photopolymer, the 2nd color filter layer 616 and the transparence substrate 605 will also do, and this 
operation gestalt will be available, if unevenness can be given to a reflector 615. Moreover, the front 
face of transparence substrate 605 self and the 2nd color filter 616 self may have irregularity. 
[0089] (The 7th operation gestalt) Three examples of the electronic equipment of this invention 
according to claim 1 1 are shown. 

[0090] The liquid crystal equipment of this invention is used under various environments, and fits the 
pocket device for which a low power is moreover needed. 

[0091] Drawing 7 (a) is a cellular phone and a display is prepared in the front upper part section of a 
body. A cellular phone is used in all environments regardless of the inside-of-a-house outdoors. 
Although used by especially the automatic in the car one in many cases, in the car [ of Nighttime ] is 
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very dark. Therefore, the display used for a cellular phone has desirable transflective high-reflective- 
liquid-crystal equipment to which the reflective mold display with low power consumption is made as for 
the transparency mold display which used the fill-in flash for Maine if needed. The liquid crystal 
equipment of this invention is brighter than the liquid crystal equipment of the former [ display / 
reflective mold / display / transparency mold ], its coloring is good, and its contrast ratio is high. 
[0092] Drawing 7 (b) is a watch and a display is prepared in the center of a body. The important 
viewpoint in a watch application is a high-class feeling. It is bright, its coloring is good, and as well as 
contrast being high, since the liquid crystal equipment of this invention has little property change by the 
wavelength of light, its coloring is also small. Therefore, as compared with conventional liquid crystal 
equipment, the color display which occurs a high-class feeling very is obtained. 

[0093] Drawing 7 (c) is a portable information device, a display is prepared in the body bottom and the 
input section is prepared in the bottom. Moreover, a touch key is prepared in the front face of a display 
in many cases. Since the usual touch key has much surface reflection, a display is hard to look at it. 
Therefore, also although it was conventionally called the pocket mold, transparency mold liquid crystal 
equipment was used in many cases. However, for transparency mold liquid crystal equipment, in order to 
always use a back light, power consumption is large, and a battery life is short ********. Also in this 
case, also with a reflective mold, a transflective reflective mold, or a transparency mold, since a display 
is bright and skillful, the liquid crystal equipment of this invention can be used for a portable information 
device. 
[0094] 

[Effect of the Invention] As explained above, according to this invention, brightly, coloring is good and a 
reflective display and a transparency display can realize transflective reflective mold electrochromatic 
display equipment with high visibility. Reflective mold color display is possible for the transflective 
reflective mold electrochromatic display equipment of this invention, and coloring of the further 
conventional transparency mold electrochromatic display equipment average can realize good 
transparency mold color display. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline drawing of longitudinal section showing the structure of the 1st operation gestalt 
of the liquid crystal equipment concerning this invention. 

[Drawing 2] It is outline drawing of longitudinal section showing the structure of the 2nd operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 3] It is drawing showing the spectral characteristic of the 1st color filter and the 2nd color 
filter. 
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[Drawing 4] It is outline drawing of longitudinal section showing the structure of the 4th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 5] It is outline drawing of longitudinal section showing the structure of the 5th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 6] It is outline drawing of longitudinal section showing the structure of the 6th operation 
gestalt of the liquid crystal equipment concerning this invention. 

[Drawing 7] It is the schematic diagram of the electronic equipment carrying the liquid crystal equipment 
concerning this invention. 
[Description of Notations] 

101, 107, 201, 207, 401, 407, 501, 507, 601, 607 — Polarizing plate 

102, 106, 202, 206, 402, 406, 502, 520, 506, 602, 620, 606 — Phase contrast plate 

103, 203, 403, 503, 603 — Top transparence substrate 
105, 205, 405, 505, 605 — Bottom transparence substrate 
119, 219, 419, 519, 619 — Liquid crystal layer 

104, 204, 404, 504, 604 — Sealing compound 

108, 208, 408, 508, 608 — Light guide plate 

109, 209, 409, 509, 609 — Fluorescence tubing 

110, 210, 410, 510, 610 — The 1st color filter 
1 1 6, 21 6, 41 6, 51 6, 61 6 — The 2nd color filter 

111, 117, 217, 214, 411, 511, 517, 611, 617 — Protective coat 
113, 114, 213, 413, 513, 514, 613, 614 — Orientation film 

112, 212, 412, 414, 512, 612 — Transparent electrode 
115 515 — Reflector 

215 — Reflecting layer 

415 — Transflective reflection layer 

118, 218, 518, 618 — Opening 

301 — The red (R) spectral characteristic in the 1st color filter 

302 — The spectral characteristic of the green (G) in the 1st color filter 

303 — The spectral characteristic of the blue (B) in the 1st color filter 

304 — The red (R) spectral characteristic in the 2nd color filter 

305 — The spectral characteristic of the green (G) in the 2nd color filter 

306 — The spectral characteristic of the blue (B) in the 2nd color filter 

307 — Value of the minimum permeability in the 1st color filter 
417 — Protection-from-light layer 

521 — Scattered plate 

615 — Reflector which has unevenness 
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<D^\ O*0jgVifeO*7 — 74 Wtm^*. SjS 20 
&o7i. 

[0008] ^cDct^tc, ^n*T?«3BanT*fc*a 

EIISKfcBttOiB^* ZttfiX'Ztifri 
tz. 

[0 0 0 9] *^r**Wtt±a3IBIH^S«lftT*t)<i!) 

Etta*. aii«*£*>fc. w*<»e*«A 

[0 0 10] 

[SBS***-r-5fc*ro^a] ±E«)8*»ft-r*fc» 
[0011] m*m 1 i2«©^r B ^s«, sia«tf 

IB 1 flftefft 2 **©MIC 2 *©» 0 #toft^JS 1 

[0012] co^aictntf, stfasw;:* 1 # 7 

50 



[0013] *7-7^Mllii (R) , 3i 

(G) . if (B) ©5Sfi«:*-r**©3^D7-f 
Sfc*. A^-T^^Jlte. 3 8 0 nmPi±7 8 0 n 
m^T©&g«6ffl©T^TCDftlc#l,T2 5%^±©a 

[0 0 14] 2-2<Dj37 — 7 4 )V&mit : t<Dffl\Z'}>l3.< 
th^m&fc&MtfMf&ZtLT^Z. Z<D£5iZ~tZ>Z 

it. KW^ftagi co^5-7w;u^<£2afijffl 

[0015] 2 £$0>ftji&iitt. imsjk 1 # 5 
-7^;u^«ttisiSffio^sifflio®fc:^$n, w 

[0 0 16] lofitinii. S»**i^k:3B 1 * 5 

-7^mi, ais*^^jBia^2*7-7^;i/ 

d t*«T*-6. 2 BcD^J y-7 4 )V9M1fi& 1 StfIS 2 

aso*s8iRrxs82»«tt)»5«Hi;k:ifS*. 

[0 0 17] ffi$£3ftii<Z>ffiil&att. ffiE#i#7 

- 7 4 )\> 9 m u msutskm t mz*m ®K%m <om\z m 
j«sn, M%zn2t>y-7 4 )v?m\tmttm)&KMm 

[0 0 18] ;:©#&l;:«fcntf. 

-7^;^Jf, SiS^!Ciia^2*7-7^^ 
dt*«T'#5. »2*5-7>r^Jl±t»lS3tlfc¥ 

x. m^m\zm^^mttihmm^<D%^m±n^. 

[0 0 19] «12ftt^tS2*7-7>f ;i/^H±fC 

[0 0 2 0] 4 IBttOffi ASBtt. iifliESg 1 # 5 

-y 4 )i$mtMm'%2t>7-y 4 )i5>m\tmtzz>tt% 
fttezmTztzftrnttz. 

[0 0 2 1 ] Z<D^Wt.\Z&ft\$, W,\t>v-y 4 )V5>M 

itKmmtiy-^mizmmL. f2*7-7^Mi 

[0 0 2 2] Jkfi, !2*7-7-fMIttIl*7- 



45B82001-33768 (P2001-33768A) 



5 

*JI©#tt£#(i<CAnTf§:fft£n-5. O^O, 0T/£© 

[0023] m$v% 5 ie«cc>Msse«» mrtets i % 
[0 0 2 4] c©¥at:j:*iH Si*?— ;i/*Ji 

[0 0 2 5] 6 f2«60)SSSgg«, Htf2¥Sias; 

ia«flJCKS#$*. *o8H82S6 2 A#fT* 
lWEBHWS«03t*WiE* 1 SfcflUfcaSiiS-frS - 1 * 

[0 0 2 6] ^©^SlCci;n«, IlSMJ^bAWt 

[0 0 2 7 ] ft*. 'HnffCM'2. 5«ml«OlS0 
[0 0 2 8] a*. EttHfcttA 1 3&«iJ«»©4feJRA«ffl 

snsfcwTtefti^. 

[0 0 2 9] WPgB©A#£f3u 0. 0 1jim»i2 0 

[0 0 3 0] HPffttKttJIICttl/T. 5 %J^± 

3 0X£ilTOiBfllJtT»JsS , r*C.t*«»*b^. £©£ 

[0 0 3 1 ] WJ»j&*5 0 nmKTfflM^ffl 

[0032] m#j» 7 mmom&mmi*. txress 1 s« 

tt»E»l*3t*OIBIC^tt<tft lttfflJSlttffi** 

[0033] ^©^aicin«. sit^^tsiifj* 

[0 0 3 4] M$8 8 GftOttAttBtt. m(fe^2S« 



(4) 

<? 

[0 0 3 5] i©^©(cj:tltt\ aiaS**lc4stiTA 

[0 0 3 6] ffi$£9£«c<Z>%A&Bft. IfESB 1 fiS* 
[0 0 3 7 ] rCfglCitlH ¥iSii£StB©^B!S 

io wanted: oxma® (em®) cwaci^t 
fti^. fftagte^fta amk 

«^©»a) $ If >36»H t A <!: ft t» *> ©7lW 3: L 
[0 0 3 8] OffifcOttiiStttt. WfB¥gi§ 

Ritii^iHiiat^rrsiiK^aiiRitJioT**^ 

[0 0 3 9] ^O^Rfcintf, ¥jfi®M«B©SI®!S 
20 £fllHKJ;oTft< U Staffl (G&ffi) fcJi-ftftJli 
*&, CafltCt^SfcaKioT. fc&mft<D 

[0 0 4 0] 1 1 tB«0>«?«S». tt$£ 1 

so [0041] ^©^sm;n«> E»s!**fcais$!« 

*££^D$AT*^T&i£©T£3¥iSi®S#tiy;*J 

ft t»©T. ftBtra© A* -7 y- 'J £ ft * . 

[0 0 4 2] 

40 [0 0 4 3] Hltt**9iK:«6«ft 
^©HJE^SUi**W(c^v h 'j-7 7,Sffl*M^g 
vhU^XS!©SS-^ffi©-fe^/>hS!©gB, -£-©<& 
[0 0 4 4] CO*M»J8Ttt. 2ft0li|11glO 

3 , 105 oMfcftiin i i 9 **#jr©->— 1 0 4 

111911 7 omWfZ h&&¥F3*-??y 91631 
so TM^nt^S. ±{B>]©SM«1gl 0 3©rtffi±ICtJ 
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S6l©#7-7-f 1 1 o*t»)JSn. £©#7-7 
1 0l;IJ, R (#) . G (*) . B (U) ©3 

^;U^©3t®±tcWo§BJ&ffi«ISIl 1 lA»tBSftT6 
0. 1 1 1 <D%W±lZm®L(D7, h7-f 7°^© 

ji^Sffil 1 2 *t I TOfc<h*l£«fcO}£fi)c£ftTI/>5. 3 
HJftffil 1 2©«±l:HMl 1 3«^ti, Hff 

jt* fa »c 7 tf > if mm wit s nx ^ £ . 

[0 0 4 5] -7j. Tffl©3S9I£«l 0 5©l*)ffl±tC 
«, BBPfflSl 1 8SWr*K***«l 1 5*SM^nt 
S^C. HPffil 1 8 5*TI>SltlIl 1 5© 

(Dlly-y J )V5> 1 1 6&Wl&2nT^2>. £©g§2© 

*5-7-(Mii6ofiii ±fiij*si o zommz 
Msnfcfiffl*7-7^jw i i oofet-tn-fn 

<Dtl7-7 4)l$> 1 1 6(OM(C^flllftl 1 7 Sffl^fc 

a*. 1 i 7teM&i>te<th&\<*. ±m<om 

w&mi o 3 tmmzRmw®. 1 1 5©*®±icnEft 
ki i4*«»j*sn. Bif3e*iaifr7tf>^Eifii«ia**as 

7*Vh"Ji7 7.^CDSST&-5*^-»C«, SWill 1 5 

^2*1-5. d©ESt»S 1 15liCr*AI fct'tCi t) 
JgEJtStl. ^-©3lfflttigHJ«& 1 o 3©<M^6>AS*-rs 

5«P^PgBl 1 8Stl/Tti50T. BHM3t&«ftHl 

[0 0 4 6] ±<W©SWS« 1 0 3 ©niS±l::«ft« 1 

0 i mmmzti. mw*. i o i tmwM 1 o 3 torn 

(C&fflMffil 0 2j&<EB£nT^£. Sfc. ifcHrfe;!/© 

Tfiijic«> 1 0 5 ©if &fcfiffls« 1 0 6 am 

B£ft. -©{ifflMffil 0 6©W«KH«fc«l 0 7#E 

■snTt>*. fix, i^fii 0 7 cDTfiijfcte. efe 

ftS3M-*£3fctf 1 0 9 t. u(Df*f 1 0 9 Ki&ofc 

Asiasnx^s. *3teKi 0 8«ss^#:ic«taffl© 

LTte. LED (563t^-f ^EL (XU-7HD 

[0047] *-r, Ei*s!Si*icoir»TKiwr*. 
am 1 dfcttsfiiTtis 101. etaiiffi 102. ±mm 
w&fci 0 3^^n^-*nSjiL. jei©;&7— ^-ni^ 

1 1 0. KAMI 1 9&39£. SUtll 1 5llJ:o 

xsssn, SLMfii ©#7-7-f 1 1 ozmmv 
t, (g^tsi 0 lA^mit^n^o z\<Dtz. mwnrn 

1 1 2tSMttIl 1 5KJ:oT*fiJil 1 9^ttffi£ 



(5) 

8 

ma-tZo z\<Dmuni£\z£-oTwvtmtmvim. rxs 

[0 0 4 8] ^{'. Sil^*fCt?HTiftWr*. A*7 

*7-f ha>&<03tttffl3fc*i 0 7&tf{ifflg«i 0 6 1C 
<toT3r3£©fi3ttttt), ff§2©#7-7 a )V5> 1 1 6 
*mW&. Sltill 1 5©MP»1 1 8A^MI1 

1 9tca$A£n£„ CCX\ 1 9l:IA$tlfc 
3tt4. SWfll 1 5£2WWS1 1 2 <hlc<J:&#4#)tt 
#Ti£iiJIl 1 9jWB!dSn. d©fc*, ffijfeoflft** 

io ^mstis. -tn^e, ii©*7-7^m 1 1 o* 

33$. {i*B3l«l 0 2£jgi®T&. £©£#, ftJIJR 

1 1 9^<r>wi!xmmzmvT. m%Mi o i£igj® (w 

«*) r5tt«t!RiR (NF4UB) -TS«JB, Rtf-t©* 

p B i©#i£ (was) femurs 

[0 0 4 9] Z.<D£?\Z, S»l*7-SfxXIJS10 
#7-7-f JU^ 1 1 0£2&7fc#Siirr-5©T. fgfi© 

7-^-Xf«^2®*7 — 7>c;^ 116i$l©A7 
-7^c;u^i l 0Sr7t^jij©T-5©T. 

20 -*^Sr»S^t*iT^5. 

[0 0 5 0] ±j£Ufc«fc5**^Ufi«©1»*»C«tn«, 

B# * -5 - i ^«S1S b feo 

[0051] emmmmm m2\2.*%w\z%z>m& 
z. <D^mmmitm^\zmm-7 b u z 

30 [0 0 5 2] ^ ©USS^^Ttt, 2 ft©j§HJS1K 2 0 
3 , 2 0 5 OmzWLBM 2 1 9 )Vft 2 0 4 

§2 1911 2 4 OSOiy^fX hftSjfO*-f 7MV 
fyJ'KEltldSSftTUS. ±ffli]©jg^S« 2 0 3 © 
rtffi±K«, ffl^C©7. h5-f 7°*c©iiW«ffi2 1 2*n 

2©g®±tc«E[S]M2 1 3«sn. mttfaiz? 

[0 0 5 3] -73, T«©SW»«2 0 5©ftffi±lC 
40 tt. i2®*7-7-fJI/?2 1 6, $mm2 17. MP 
32 1 8**rr*fiWJi2 1 5. il®i)7-7^M 

210. «@iK2 1 4. mmmm. m^mam-Am^ 

12X11 Tffl)§BJSfi2 0 5©(Wcffi*fi)c 

snr^*aw««tEiS3R*«**»nTi»*3&», n^© 

H«»«Ttt«jSLfc. miRU^2(Dtly-y^ )V9 
\Z\t. R (^) . G («) . B (W) ©3 6©*feH^ 
m^^->TE?lJSnT^S. I20*7-7-{H 

2 1 6©fe«. il©*7-7-fW 2 1 0©6<b*-n 

•en-auxn5. *^js^T'«2h©«s^2 i 

so 4. 2 17*ffll>ft*«, 31©ffiSIIKtt^L^< tfcH 
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fiJcLfc. M I Mif ^TFT$f mt7^ f-T 7*7 

vw7.m<Dmw?hz>m&\at. rmmm&m 2 0 5 

Cr, A 1 tti£$:±f$.ftt-tZ>'&mm\Zj:K>M!8,2n. 

£KStJl£&oT^-5« ^©JStJJf 2 1 b\tWiU^2 1 
8 5tbtl/^©-i?, jlBe7t^ffiSS2 1 9lCajfA£-tt 

[0 0 5 4] ±<M©jgBJS$ 2 0 3 W^EiiCilTtte 2 

o i **ES$n, ®^* 2 0 1 tsws«2 o 3 

(C{iffiM«2 0 2 7**i5«$nT £7c, *&ii-t:;i/© 
Tfflfctt. I"ili2 0 5©«^HfifflS«2 0 6**E 
B£n. d©ft*@SS1£2 0 6©W^(C{l7 l d;«2 0 7 #E 

S3ftT^s„ ^lt, <i^«2 o 7<DTm\z\t., ae 

ft^frrS&ftH^ 0 9 Z.(Dm^2 0 9iZ^^> tz 
A*taB^«x.fc«^«2 0 8 tZGTZ^yty^ h 
^EBStlTt^So «t^1S2 0 8{3.MM±mz&L&m<D 

0 9<D^t^mzx^nr, m^±)m\zm^~fs.^t 

bill LED H) ^EL (Il/JhD 

coo55] s-r, s»s!^"ct>^Taftwr*. nft 

t^S* 2 0 3 ft-tft*tl»lL. ttlM 2 19, SB 1 © 
#7-7^;i^2 i osiM. i 5i:ioT 

SMSft. WtfJSl©*5-7*;U*2 1 0. %ir§2 

1 9^j1j1lt, mftffi.2 o ia>&mi*sn*. d©£ 

*. ±TSBJStg2 0 3, 2 0 5©Ml;fnfnM 

[0056] aasa^KoifiTRwr*. a*>> 
t^e©^^^ o 7Rmmm&2 0 6i; 

ioTfUCi^tftD. 8 2 ©#7- 7 ^1^2 1 6 
£2$^ SI*S2 1 5©BBPgB2 1 8 *>£8 1 ©# 7 
-7-f;i/^2 1 0£i§i®L-T. m£kM2 1 9{C*ASn 

-So z.z\t\ m&m2 1 9fc*A*nfc3ttt. ±t»m 

M2 0 3. 2 0 S<OtmtZ J ttl j etl»til2tlXtoZit 
W*«fcJ:oT«JilI2 1 9*«B»Sn, d0»*. Hft 

jeofiftj&txman*. -tn^s. ±MansK2 0 3 

(4ffl£l«2 0 2 £j§j®-r5. dot*. ttA 
121 9^©ffJ0«£E"C*:i;T. flft£2 0 1 

(Bj«^g) t-^>«§ii:®iR (ire*) r««». at^-t 

[0 0 5 7] d©J:5K, R»S!rt7-**TttjSl© 



(6) 

ana *&, Siis 1 ©* 

7— ^T?H8 2©;*J^ — :7^;U^2 1 6£8l©;&7 

-7^c;p^2 i os3t**aia-r*©T. 3B6©a^*7 

[0 0 5 8] ±aUfc±3***K«©*|jEfcJ:n«. 

[0059] (83 ^mmm) m 3 ha i r#8 2®* 

^-^^^^©^Wtt&^bfcfeOT?**. 03©HI 

\(Dfty-7 4 (Dftytftft (ifcR : 3 0 1 , &G : 
302, fB : 303) X\ j$M\tt6 2 (Dts y — 7 4 )V 
^©ft-ftlttt (*R : 3 0 4, «SG: 3 0 5, f B : 3 

0 6) -e&3. 81 <Dt>y — 7J)\'?<Dj3tf$&2<Dt)y 
-7 4 )1?£<0WZ>1<\ 8 1 (Dtly-7 J )l$<D¥-i§m 
mm (= (R + G + B) /3) &4 0X£Lh7 OXfitT 

7c, *2©*5-7-f ;P^«)¥^SiMS*2 0%R±6 
OXKTtl/fct*, 81 <Dtly-74 ;^ta*^b 

[0 0 6 0] s^ic, fcicDa^-^fl^eMMWtt 

IC&I^T, RGB 3 6©'t>T?Sfc<£l/>ji'!¥©tt3 0 7 
£2 0%ti.±5 OS^EtTilfett. £#fcR*tl!*7 

[oo6i] (mAmmmm) m4\m%w\z%z>m& 
[0062] zcDmmmmxte. 2&comwmfc4 o 

3.4 0 5 <Dffl\Zi&3,m 419 rti#4K©->— 404 
14 19(1 2 5 5ffiO^< 7. hft&ft-Z>l3'( y)l^ 

^ypmikT'Mj&znT^z. ±m<Dmwm&4 o 3© 

l*3ffi±{C«, «^©7. h 7"tt©lf«tl4 1 2 ^'I 

TOttt*Jc«to»j«*nTt»*. se»tc. iBfiti4 1 

2©affi±(c'iSB|S]M4 1 3*«»JSSn, Wr^mizy 

40 [0 0 6 3] -7j, T(BI©S93*«4 0 5©rtB±(C 
H, ^2©*7-7^M4 16, »KA 1 A»e»*-5# 
SjSSWH4 1 5, 81 (Dtly-74 )l?4 1 0, ffilS 

I4ii, mmmm4 1 4, Ei«iiiA<M^»jAsnT^ 
*. B4TH Tmmwmfii4 0 5<Dftmz&rfLznT 

Lfc. m 1 &Zfm 2 0iJy -7 4 )l^\Zit. R (*) . 
G («) . B (») ©3fi©»fiJlJ&«i?f£AS*->TE 
JiJSnT^S. 82©*7 — 7^;^4 1 6CDfiH. 8 

1 ©^7-7'-<;U^4 1 iEtbTli 

so 4. m2<DiJ7-74)\,9 4 16\Zlii&m&74)l9m 
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7*m2<D*)y-7J)l5>4 1 6 £\sim\Z&W:Vtzi)^ 
110*7-7^^410 <h|W]bJlfC^f£bTfctPI*5 

bsi w^> f y h n & © s& s t m a * z 

:©if0l7tl4 17UCri^tflt 

mm 4 1 1 *fflt»fc*«, iiofiMuttt&jAb&x tfejn 

fifcbfc. 

[0 0 6 4] M I M*WFT*f mfc7^f 
5liAg, Cr, Alfti*&±Mmi^5 0nm 

RT©*«itt«fco»ri6$n, *©«fl6ttsw£*4 o 

[0 0 6 5] ±«©awa«4 0 3©fl.ffi±K0i7l£«4 

o i *«E*sn, <i7 , eiS4 o 1 iS93S«4 o 3 tarn 
\z&mmm4 o 2ane«<snT^a. «a-fc;u© 

THKtt, i§HJ!M£4 0 5©it3HC{iffl^1g4 0 6#E 
£©&fflg«4 0 6©»§ftlC«3fc|g4 0 7*<B 
■SntH5. *l/T, <1^*4 0 7©TffliJtC«. 
7fc£?rf Si^S^ 0 9 <h. £©iift«4 0 9tCjttofc 
A»*jB€»A&J»**4 0 8£e*rr*Ay*7-f h 
WMSftTV>6. *7&K4 0 8tt»iS^flslC«SLfflO 

0 9©3fc£ffi®t;:T£ttT. KJHr;mteKJS-&3tt 
bTte. LED (»3tt^-f H) ^EL (Il/^hP 

[0066] s-r, s»aiai«c3t>T«wr*. nst 
ttE4tci3^?><i7 , e«4 o i , fitiiS4 0 2, ±«a 
w&m4 o 3 sr-tn-fnaau 85s«4 19, mi© 
#7-7^*4 1 o£ii$&. -&<DX\t*mmfcm 

M4 1 5 C«fcoTKStSn, mxmi©;*/?— 7^;i^ 
4 1 0. ^14 1 9£iIi®bT. m,ftfo4 0 ljfcSW 
WStlSo £©£:$. ±TIil«4 0 3, 4 0 5©fl 

Bt^n-e : ni)«$nT^5Sitg4 1 2, 4141c 
[0067] at. ajasa*ic-3«,»TBiwr*. /t? 



(7) 

A? 

.fcoTBrfcOflWfefcfc?). *2©*7-7^W4 1 6 
£jgi®&. ¥SiS5W«4 1 5T?-«0ft*«»SU % 
10*5-7^^4 10. $ 6 CttJIJI 4 1 9 IC«A 

sn*. --t. i*aji4 1 9Ki»Asnfc3iefi. ±t 
is^»«4 0 3, 4 0 sortBJc-t-n-en^anT^ 

Z>'mmM4 12,41 4l:iotfc B a |4 1 9#ffi» 

±«S9i*K4 0 3 &3j§&. <4ffiSS4 0 2 £jSi®-f 
4. £©£#. jKffi«4 1 9^©91J!lD*l±(CJSbT, m 

10 7t«4o l^ss -?%>vtmt.m mvt&) 

[0 0 6 8] HflDJc-JlC. Kj*S*7-**-C»4»l© 
— ;U^4 1 0*2§[5tt**aia-t*OT, fgfi© 

7-iit«f2ffl*7-7-fM4 1 6t^lO*7 
-7^;U^4 1 0 £7<£#ilil-f &©T% «fe©fiti*5 

[0 0 6 9] ±i*LfcJ:3&*#ara©*M6fcJ:fttf. 

[0 0 7 0] :MtltKSTt*tt£A£bTfr>&:fr>ftS. * 
jgi®£*fJf 4 1 5ttSB6«OHi6»*Kffi«SnT^*i!b 

[0071] ($5 ^te^ffi) 0 5 tt*%9nc«s« n 

^©IIMPffi(4S*:Wtc*iS3Gv f> U *X£!©»fi«jjM£ 
■CHt^fcCT**^, ^©filJsKtCtOT^^W 7* 
■7FU^XSJ©gS^fdl©-t^^>h§!J©gS> ^©ffi 

[0 0 7 2] iOjtlt»ttT?tt, 2K©S^S1S5 0 
3, 5 0 5 ©^(CffiSS 5 19 *«#!*©->— ;W 5 0 4 

tr<toTiifih$nT, *ft-fe;u**»j5!csnT«ri*. %a 
I5 19H 

nti^. ±fflij©aBja«5 0 3©i*i®±(c«, mi© 

*7-7^JP^5 1 0. «S^5 1 1, «SC©X h^-Y 
7°tt©aW«ffi5 1 2A5M^nt^T, SW*1S5 1 

2©a®±{c(«B e B ^SifftcBe[6]$-&4EfS]i»5 1 3^* 
40 ©5tr>ya3icj:-3T. m^^v^y^mzm 

8 5 3lC[)7*Wr'-r ^hft*#bT^4. 
[0 0 7 3] -7j, TfflJOSlfla«5 0 5©rtiB±C 
«. m2©7J7-7-Y;i/^ 5 16, &«lgi5 1 7, WO 

«£«ttfcK*f *s 515, ^aser^p 5 i 4 d^m^jg 
rtsnrns. ft*. ^©sitffifS]^5 1 4cit7t> 

[0 0 7 4] ±ffl©aBJS«5 0 3©^ffl±IC{l7ttg5 
0 1 AtEBSn. OHfcft 5 0 1 iSWSffi 5 0 3 

tcffiffiiss (i/2«fi«> 502. fatemm (1/4 

so iSSK) 5 2 0. »a«5 2 lMEiSnxi»*. * 
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fc, *ft-feJKOTflJlCtt, j§0J21K5 0 5©#&t3{4ffl 
&SL (l/4«[ftffi) 5 0 6*<E13n. £©{4fflM« 
(l/4*fifi) 5 0 6 0fr«fcfl3fc«5 0 7rt*E«£ 
ntl>*. f l/T, (S)tS5 0 7ffl^l;ll Sfift* 
5 0 9 <b, ^.©*3te5 0 9 K»ofcAS* 
JWBS«*.fc*3tt*5 0 8 tSrWrSAy hrtUE 
■ StlTl>6. *5t*5 0 8ttgffi£#K:«affl©»® 

;U»IBffi*t*©jSM#T?*D» *!T$5S3tf 5 0 9 

fcoTl^S. ^©iO/^i'^-l'htHlt LED 
GBJfcy-f*— K) ^EL (xUi? hn;U5^.-fe>7>) 

& if * ffl H 5 £ t *« # £ . 

[0 0 7 5] S»S!*Sfct?t»TittWr*. ^«@5 
K*»4«3tS 5 0 1, 5 0 2, 5 2 0, ta 

1&521, jg9!X1£5 0 3> ilffl*7-7^;i/^5 1 

o^i-nfmai. mis i §*mw&. Kmmm 
i osa«UT«3t*5 o ia*eitttt3n*. £©£ 
&y^©*p B i©$5£&sw3-'5. 

[0 0 7 6] SiSS!«*K:r3^TtJi9iTS. Ay 

i7 7-f h*»6©3ttt«Jt«5 0-7 2ai«fcffllS«i5 0 61: 

*7-7^M5 16SIM, 5»fl5 15©l|P 
35 5 1 8<k9ttajf5 1 9{C*A$n. f&JIJl 5 1 9 £ 

|10*7-7>fM5 10, MM5 0 
3 . «a« 5 2 1, &*BM« 5 2 0, 5 0 2 
■6. ^©<h£, ?&SIS5 1 9^©TOnttJEK&DT, 43 
7t1S5 0 i (9m«) Ufc*i*t»JR (* 
tttt) Rtf*©*ffl©934S*iHflT5£4: 

[0 0 7 7] £©«£?{::, RMM*)7-i£*T'temi<D 
X7-7J)l?5 1 0£2g7frl<>§i®T-2>©T, fgfi© 

7-fSTIi$2 0*7-7-f;^ 5 1 6 £fU©#7 
-7^;U^5 1 0 £7fca*fflj&-r-5tf>-C, %&<D&^tly 

[0 0 7 8] ±i£Lfc,fc3fc*Sgffi«©*j£KJ:ntf. 

i$KfS3iT**;i4:s*BL-;fc. 

[0 0 7 9] **SS^SIT«. *fl-fe;i/©±ffl©Bifc* 
a«5 2 1*ElltOT. A 1 K WfUS 5 1 5 Id <fc o 

«5 2 1 £<l7fc«5 0 1 £»WS«5 0 3©|B]K:E1IL- 
ittfi* (H7t«5 0 1 iK#rtt®5 1 5©|U)"C*ntf, £* 

ii:*7Tfc«baK gio* 7 -7>f;^ 



(8) 

[0080] (ig6Siis^<i) m6it*mw\z&z>Wigk 

iCHt4t«5T»4*». l»ltt©1flJ«CJ:D7i'T--f 7* 

©?&iig« IC %> Sffl f S C t "J1SBT £> & . 
[0 0 8 1 ] COg&MBBffiTtt. 2S01IS1S6O 
3, 6 0 5 OMlClftM 6 1 9 t>m®.<Di/-Mt 604 

io 6 1911 »«JI*tt*«ft©*V^yd7«!ST«lfilESn 
±#J©SW*«6 0 3©rtffl±lcH, ff§l©7J 
7-U)V9 6 10. ««K6 1 1 . hv-i -7° 

^<DmmmM6 1 2A«snt^t, j§0JttS6 i 2 

©*®±Ktt*li*SiE»CEl»lS-tt*Eiajfii6 1 3 ifim 

figsn, M£^fi:?tf>^9«tiKsnTir)«. c© 

[0 0 8 2] ~F{M©3§0JS*g 6 0 5©ftB_ktC 

«. S2ffl*7-7^M 6 16, ftHR6 17, M 
20 ttO7 , ^>J;H»ii»CJ:oTMfiS»0. 5Mm©IH£]£ 
tt#L-fcE«t*ffi6 1 5^M$ntU5. SW1I6 
15K«, >«OBlPSB**t9!tt6nTV»*. 2 6 
(C, ^©*®±(C«E[6)Bi6 14«SntW. ft 

*5, ^©ea^6 i 4\zityif>^mm^m^t^K 

[0 0 8 3] ±ffl©^BJS«6 0 3©^ffl±(C{i7 1 e«6 

o i a*E«sn, «ft«6 o 1 tmw&foe o 3 t©w 

(l/2ttfi«) 6 0 2, fiffiM (1/4 

6 2 0#EB£ftT^-5. «S-t;KOT 

fljttt. smss 6 0 5 wmz&mgm (i/4«s 

30 «) 6 0 6««EiSn, ^©{iffiMIS (l/4«fi«) 
6 0 6©W^(r<l7t«6 0 7^gHB$tlT^-2)„ 
T, IJtK6 0 7O»*l:tt, efe7t$r^-r-5^7tW6 
09i, r©f*f 6 0 9K»ofcAl**ffi*«*.ifci* 
«6 0 8 tS*t5A , 7?7'f h*«E«SnTt»*. 

t/>tt«affl oajgijji*«H?j« s nfe 7 u «t* © 

OttO/t';??^ hiLTH LED (JKje^'f*— 

[0 0 8 4] R»S*^fct)l»Tl»Wr*. ^7t«H6 
\Z&tf%mXfo6 0 1 , MiS6 0 2, 6 2 0, 

SS6 0 3, ^1 ©*7-7^;i/^6 1 o^n^nm 

iib, ^b!«6 1 9$9ifi& S»*@6 1 5i;<toT 

mx&e 0 1 A^mw^n^. c:©i:^, jsn«6 1 9 

50 [0 0 8 5] ^IC, j§j®Sy^^tCO^Tgi^T^. A y 
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2 =7-1 h*»603t«fl*S6 0 IW&MW&lS 0 6tC 

TJ^-^Jl/^ 6 1 6£ili®t£. S*til6 1 5 ©HP 
g&6 1 8J;I9SII6 1 9tC#A^tl. jKAH 6 1 9 £ 
iiiA&. g5l©*7 — 7^;U^6 1 0, 391££6 0 
3, fifflil6 2 0, 6 0 2^gjS-r^>. £©£#, »S 
iI6 1 9^®81JnimffitC^i;T, ffi?tK6 0 lA>£3t 
LjfcttJgtSMSl (ttttffi) Lfctt*, 
©4^ COW 5 $ ^rMffll-r-S £ 
[0 0 8 6] 31©<t-5tC. RmMtly-^X'U^l © io 

7-a^T«^2©^7-'7-i , ;i/5' 6 16t^lO*7 

[0 0 8 7] ±£LfcJ:3&*Sllfc«©«J«K«fcfttf. 

[0088] *ntfi»»Ttt, waztf^vtzfcSinM 

6 1 5*«, SW3t*JEAtR»a-&*i:i*«T**0 20 

«»SBT?tt, OIH]^Tii"J;U^©!i7 , £tt«B§T^2©^ 
7-7^M6 1 6ffl«Si6 1 7±K»J«bfe*«, S 
W*ffi6 1 5tCOffl£tt-rf 3^£#T#fU;fff5 2©# 
5-71" 6 1 6 £j§9]»S6 0 5©WM^Tt) 

«*>&v>. *&. mwmfo6 o 5 g#©*®^^2©* 
[0 0 8 9] (ig 7 nmrnm) *mw<D$mm 1 1 §a« 

[0 0 9 0] *%9J<Z>ffiASBtt. «*«til*TTfflt» so 

[0 0 9 1 ] 07 (a) fcHJKMMSTfcO. ^©fltffi 
IBIto-f*6«J>*ll»THfflSn*. #tcg«i#rtTfiJffl 

&i%tfT*«¥aaKlt9ttAgBftS3£ Ll». #^bj 
OffiJISBtt. SW^**TfcSi§^S^Tt>^*©ffi 40 

[0 0 9 2] 07 (b) tt">*y^T»0. 

ai*. *xnoMB£att. bjs<. % 

[0 0 9 3] 0 7 (c) U«#flHlttllTftD. ##© so 



[0 0 9 4] 
[0®©ffi¥&tfcBJ] 

[01] *»i^=ffi«%il&B®!Bl£iE&ffi0tt&$ 

[0 2] 3ME«£fft«lK*8B0£2?H£&tt®ttjfie 

[03] Il©*7-7^;^R^2C*7-7^;i' 

[0 4] *»B7llC«^^ B lSM©^4g|»fig©«3t* 

[0 5] *KH£fft«M£Ht®!S5^KIBti!>ttjt& 

[0 6] *9^Kf|l*KA£B®)M3^»tt0*tifi& 

[0 7] *5§BJtc#^jgSSa^«L7c«^§§©« 
BS0T&5. 
[ft^©l&BJ§] 

101. 107. 201. 207. 401. 407, 5 

01, 507, 601, 60 

102, 106, 202, 206, 402, 406, 5 

02, 520, 506, 602, 620, 6 0 6 -ffi*B 

mm 

1 03. 203, 403. 503. 6 0 3-±fflS9i£ 

105. 205. 405. 505, 6 0 5 -TMjSWS 
« 

119. 219, 419, 519, 6 19-iKft@ 

104, 204. 404, 504, 6 0 4 ••■->— 

108. 208, 408, 508. 6 0 8 

109. 209. 409. 509. 6 0 9-SJtf 

110. 210. 410. 510, 6 10-SlO*5 

116. 216. 416. 516. 6 1 6 -SB 2 

—74)V9 
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111, 117, 217, 214, 411. 511. 5 
17. 6 11. 6 1 

113. 114. 213. 413, 513, 514. 6 
13,61 4-"iE|P]Sl 

112. 212. 412. 414. 512. 612-3S 

mmm 

115. 5 1 5-SKtl 
2 1 

4 1 5-¥mmK%im 

118. 218, 518, 61 8-HSlngB 

3 0 1 -fgl <D*7-7J )V?\Z&tf$,ift (R) <Dftft 

3 o 2-jbi ©*5-7>r (G) W^Tt 



3 0 3-*l <Dt)7-7s( )l5>lZt>ttZ>n (B) ©frft 

3 0 4-12 ©*7-7-f ;U^»;*»t** (R) CDfrft 

3 0 5-JB2©*7 — ;P^K*tt*» (G) 

3 0 6- ^-f^CfcttSW (B) Oft-ft 

10 30 7 -mi (Dfjy— 7 j iz&i-fzmi&mmmom 

4 1 7-jg^a 

5 2 i-ttas 

6 1 5-fllH*#LTl»*Si*«S 



mi] 



[02] 



1 1 9 



1 1 0 




1 0 s 



1 0 9 



1_1__5 

10 6 
1 0 7 



1 1 6 



1 1 7 



1 0 8 



2 1 2 



2 1 3 



2 1 0 



0_9 



2 1 9 2 0 1 

2 0 2 ,2 0 3 




/ 




2_p_4 

2 1 4 

2 1 6 



3 



JZ q_5 

s 2 0 7 
,208 



12 1 8 



12 1 7 



[0 3] 

im4) 
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